Introduction {#sec1-1}
============

Post-stroke depression (PSD) and post-stroke anxiety (PSA) are common serious occurrences with stroke experience.[@ref1] About 30% of stroke survivors clinically have PSD symptoms at some point following stroke[@ref2] and PSA prevalence is around 20-25%.[@ref3] PSD leads to 3.4-7 times higher mortality rate than is seen among patients without PSD.[@ref4]

Furthermore, both PSD and PSA have a negative impact on recovery. Depression is associated with poor functional recovery in activities of daily living,[@ref4] physical function,[@ref5] cognitive recovery, i.e. memory, and problem solving in both the short- and long-term.[@ref6] Anxiety is associated with poor self-control, immobility, and fatigue.[@ref7] It can compromise rehabilitation outcome and negatively impact the quality of life after stroke.[@ref3] Comorbid depression and anxiety worsen the prognosis and the severity of depressive symptoms.[@ref8] Upon diagnosis, antidepressant pharmacotherapy is commonly used for intervention.[@ref9] By itself, it is not always adequate to address the psychosocial needs of stroke patients, whereas psychosocial interventions can help patients to learn strategies to moderate stress responses and overcome adjustment issues after stroke.[@ref10]

Anxiety and depression may also co-occur in patient populations with stroke experience, and in two systematic literature reviews, PSD has been positively correlated with PSA.[@ref3] This would suggest a need for a value-added treatment that could address both conditions in patients to enhance functional recovery and ease the burden of patient care. A psychosocial intervention that addresses patient-oriented sensemaking of the stroke experience in the context of recovery supports would carry great potential for use in subacute rehabilitation care settings in managing both PSD and PSA symptoms.

Prospective psychosocial intervention for PSD and PSA {#sec2-1}
-----------------------------------------------------

Psychosocial intervention may have a role in managing PSD and PSA through enhancing patient perceived control. The current evidence on its efficacy in reducing PSD symptom, however, is relatively limited.[@ref11]-[@ref13] This also applies to PSA symptoms.[@ref14],[@ref15] PSA symptoms can be lowered by a multifactorial risk factor management program, as well as problem-solving therapy, cognitive behavioral therapy, or relaxation training.[@ref15]-[@ref18]

Considerable psychosocial factors have been found to increase the risk of depression.[@ref19] There is not perfect agreement on the list, but it includes: Psychiatric history, social factors such as "little social contact" and "living alone," functional impairment,[@ref18] younger age (\<59 years), being female,[@ref20] or a family history of psychiatric conditions.[@ref21] The complexity of the psychosocial factors indicates that a comprehensive psychosocial intervention may be effective in addressing those factors.

Comprehensive psychosocial interventions are those that result in a positive construction of experience of illness of illness by patients and significant others. This addresses their cognitions related to living with stroke and the related behavioral response to the stroke experience. The key qualities include evidence-supported components of psychosocial-behavioral intervention,[@ref22] life review,[@ref23] and education.[@ref24] The components that are known to enhance function recovery and coping after stroke are summarized in [Table 1](#T1){ref-type="table"}.

###### 

Components of a CIPI

![](IJHS-11-53-g001)

This pilot study sought to establish the efficacy of a constructive integrative psychosocial intervention (CIPI) enhancement of standard care to reduce depression symptoms and/or anxiety symptoms in patients with PSD and PSA. We hypothesized that the CIPI enhanced care would reduce both PSD and PSA symptoms more than standard care alone. The following question guided the research: What is the prospective efficacy of CIPI compared to enhanced standard care in reducing post-stroke depression and anxiety symptoms?

Methods {#sec1-2}
=======

Participants and setting {#sec2-2}
------------------------

A total of 42 patients agreed to participate in the study including both male and female patients. The age range was from 30 to 75 years. Inclusion criteria were patients with depressive and anxiety symptoms who were (1) above 18 years old; (2) had a clinically diagnosed new stroke within a week (including hemorrhagic stroke, infarcts, and transient ischemic attack); (3) spoke either English or Mandarin; and (4) had satisfactory mental status. Exclusion criteria were (1) patients discharged to a nursing home and (2) other non-stroke-related neurological conditions such as brain tumor or traumatic brain injuries. Patients were randomized into CIPI intervention (*n* = 23) and standard care (*n* = 19). For all patients, this was the first episode of stroke. No patients in the study had a prior history of psychiatric impairment or prior neurological deficit. All participants' age ranges from 30 to 75 years old (male patients: *n* = 25, 60%; female patients: *n* = 17, 40%).

All the participants were recruited from the acute stroke inpatient unit in one Singapore tertiary hospital, and the duration of the study was 1 year. Permission for the study was granted by SingHealth Centralized Institutional Review Board (reference number 2010/294/A). All patients gave individual consent for participation in the study.

Research design {#sec2-3}
---------------

The study design is outlined in [Figure 1](#F1){ref-type="fig"}. It used a randomized control group in an acute stroke unit with pretest--posttest design. The data observation points of data based on previous related clinical studies[@ref22],[@ref24],[@ref25] were at 4 different times: Admission (baseline), the 1^st^ month, the 3^rd^ month, and the 6^th^ month. At the 6^th^ month, 7 (35%) and 5 (26%) had dropped out from CIPI, respectively, for patients with depressive symptoms and anxiety symptoms, but the dropout numbers were as high as 11 (65%) and 10 (56%) from standard care.

![Study design - process and protocol for data collection](IJHS-11-53-g002){#F1}

Instruments {#sec2-4}
-----------

The Mini-Mental Status Examination (MMSE) was utilized to screen for eligibility to participate in this study premised on adequate cognitive functioning (no or mild impairment). The MMSE is a brief 20-item measure commonly used to assess cognition impairment in stroke research.[@ref26] MMSE scores are categorized into three levels: 24-30 - no impairment; 18-23 - mild impairment; and 0-17 - severe impairment.[@ref27]

Patients were assessed for anxiety and depressive symptoms using the Hospital Anxiety and Depression Scale (HADS). This is suitable for use in primary care settings with general population patients[@ref28] and has adequate reliability as a clinical screening tool.[@ref29] Patients with a score of 8 and above for depressive or anxiety symptoms were positive for PSD or PSA symptoms and selected for this current study. It was used to monitor mood changes before and after intervention.

Procedure {#sec2-5}
---------

Human ethics approval for the study was granted by the Changi General Hospital, Singapore. The patients individually consented for the study in writing.

Analysis {#sec2-6}
--------

Variables such as age, gender, and activities of daily functioning were included in the analysis. Non-parametric statistical techniques are used to assess for changes in recovery from PSD or PSA with intervention or standard care against the baseline enrollment status. This experimental design allowed for six pair-wise comparisons of change in symptom status (moderate or mild to normal) by diagnosis (PSD vs. PSA) and treatment condition (CIPI enhanced standard care vs. standard care alone). A Wilcoxon signed-rank test was performed using GraphPad Prism (version 6.00 for Windows). *P* values were two-sided and *P* \< 0.05 was considered as statistically significant, and *P* \< 0.008 with Bonferroni correction was used for the six pair-wise contrasts by treatment condition.

Results {#sec1-3}
=======

Within group comparison for depressive symptoms in CIPI {#sec2-7}
-------------------------------------------------------

A Wilcoxon signed-rank test indicated that compared to admission baseline, patients in CIPI had significantly lower PSD symptoms at the 1^st^, 3^rd^, and 6^th^ months (*P* \< 0.005). This is illustrated in [Figure 2](#F2){ref-type="fig"}. The result of Wilcoxon signed-rank test as well as the significance value was presented in [Table 2](#T2){ref-type="table"}.

![(a and b) Normal levels of depression and anxiety under standard care and constructive integrative psychosocial intervention at baseline, 1^st^, 3^rd^, and 6^th^ months](IJHS-11-53-g003){#F2}

###### 

Treatment outcomes with CIPI enhanced standard care compared to standard care over the treatment period
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Within group comparison for anxiety symptoms in CIPI {#sec2-8}
----------------------------------------------------

Patients with CIPI enhanced care indicated significant changes in PSA over the 6-month treatment period compared to admission baseline: At 1^st^ month and at 3^rd^ month (*P* \< 0.05) and more improvement in CIPI enhanced care (75%) comparing to standard care (64%) alone over the treatment period (*P* \< 0.05) (Figures [2](#F2){ref-type="fig"} and [3](#F3){ref-type="fig"}). Regardless of treatment group assignment, all patients eventually had similar level of the activities of daily living function at the 6^th^ month.

![(a and b) Mean of activities of daily living functioning in standard care and constructive integrative psychosocial intervention over 6 months (raw data; 1 - dependent; 2 - maximum assistance; 3 - moderate assistance; 4 - minimal assistance; 5 - supervision; 6 - independence)](IJHS-11-53-g005){#F3}

Between group comparisons CIPI versus standard care {#sec2-9}
---------------------------------------------------

[Table 2](#T2){ref-type="table"} presents the PSD and PSA scores by treatment condition over the 6-month period. To assist interpretation of this table, an example is that at the 6^th^ month of treatment, the percentage of improvement of patients with post-stroke depression treated with CIPI against baseline was small (11 out 13 or 85%) versus 5 out 6 (or 83%) treated with standard care. The proportional gains of patients with PSD recovery in CIPI at the 6^th^ month compared with 1^st^-month status were higher than those in standard care (i.e., from 9 out of 14 to 11 out of 13 or a change of 21% in CIPI versus 8 out of 9 to 5 out of 6 or a change of −7% in standard care).

The change of depressive symptoms in standard care alone was significant at the 1^st^ month (*P* = 0.0078), but not at the later stage, suggesting a relatively early plateauing of treatment effects with standard care alone. At the 6^th^ month of treatment, the percentage of improvement of patients with PSD recovery against baseline was small (11 out 13, 85% vs. 5 out 6, 83%). However, the proportional gains of patients with PSD recovery at the 6^th^ month were higher among patients with CIPI enhanced standard care compared to standard care only (i.e., from 9 out 14 to 11 out of 13 with a change of 21% vs. from 8 out 9 to 5 out of 6 with a change of −7%, respectively, *P* \< 0.05), suggesting significant later onset treatment effects with CIPI enhancement.

Discussion and Conclusions {#sec1-4}
==========================

This is the first study to explore a holistic intervention -- CIPI to manage PSD symptoms as well as PSA symptoms. Findings suggest possible enhanced recovery effects of CIPI in acute care rehabilitation from patients' active engagement in treatment care such as importance of storytelling, illness self-management, and build up strength and coping.[@ref10]

Findings of an early and marked decline in depression and anxiety symptoms in the 1^st^ month suggest patient's sensitivity to recovery effects in the immediate period post-morbidity.[@ref30] Nonetheless, adjustment after stroke is a process of adapting gradually to the changes in life after stroke. Patients can adjust better and improve over time.[@ref10],[@ref31]-[@ref33] With a holistic approach like CIPI, patients are possible to continue to improve even after the 1^st^ month.

The CIPI enhanced standard care has comparatively earlier recovery onset for PSA recovery compared to standard care alone. This suggests that patients with PSA may be more responsive to psychosocial-oriented intervention compared to those with PSD in the first 1 month. CIPI enhanced standard care appears to have superior patient recovery rates for both PSD and PSA post-discharge (or with outpatient status), compared to standard care alone. This effect would be expected with psychoeducation-focused psychosocial interventions aimed at reinforcing the patient's perceived sense of control that can play an important role in stress and coping to manage living after stroke.[@ref34] Thus, what the findings from this study suggest is that CIPI enhanced care appears to be of incremental benefit to relief PSD and anxiety symptoms beyond what patients would experience with standard care in control group.

Limitations of this study include the small sample size per condition as well as high dropout rate observed in the study and which constrained its power to detect treatment effects that might be present. Future studies should seek to utilize a larger sample to detect any differences in treatment effects that may be masked with small sample sizes. Patients with both premorbid psychiatric conditions were excluded from the study. Future studies should include these patients to determine treatment effects on them. Furthermore, the fact that the internal consistency indices for both HADS-A and HADS-D were low to moderate in the study sample (0.42 and 0.62, respectively) suggests that there may be cultural influences in the reporting of symptoms by the Singapore patients which the HADS may not be sensitive to. Future studies should seek to use an outcome measure validated in the context of Singapore treatment setting. In the absence of such a measure, HADS scores should be supplemented with evidence from qualitative interview with the patients and activity records in so far as they may contribute to valid inferences regarding their recovery from depression or anxiety with stroke experience.

Another limitation was that the severity of neurological deficits was not monitored and recorded. Although the severity of neurological deficit was not monitor in this study, but the patients in intervention group require more assistance in ADL function comparing to patients in the intervention group. Similarly, the site of lesion was not taken into account. In a similar vein, there was no control for cerebrovascular risk factors such as hypertension. Recovery within types of stroke was not addressed by this study so that it remains unclear as to the efficacy of CIPI between and within stroke conditions. Despite these limitations, importantly, findings of the study suggest that a CIPI to augment standard care is of likely benefit PSD and PSA recovery in subacute rehabilitation care setting.
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